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Every year, many students in the UK fail to achieve a place at their preferred university because they took the wrong A-level subjects. This study aims to suggest a framework for helping students choose the right subjects. Data on student achievement in A-level examinations was obtained from a UK sixth form college over a four-year period. Statistical techniques were employed to support our hypothesis that a student’s choice of A-level subjects should be based on both a student’s ability and a university’s preference for particular subjects and grades. Despite the limitation of small sample size, a model has been created that will maximise a student’s chance of achieving a place at their university of choice. The model presented could easily be extended in future to incorporate more levels in each of the attributes considered, and in this way it could provide the optimal choice of subjects for each individual student given their particular aspirations.






The General Certificate of Education Advanced Level (commonly referred to as an A-level) is the main qualification taken by eighteen year-olds at the end of their school education in England, Wales and Northern Ireland. There has been considerable media coverage recently about the disadvantages to students of studying ‘soft’ A-level subjects in obtaining admission to reputable universities. The notion of ‘soft’ A-level refers to the perception of these A-level subjects being easier than other subjects to score high marks. There are many factors that are considered by students when making their A-level subject choices. There are also external influences on students to choose particular subjects. These influences could be in the form of parental preference, peer pressure, media hype etc. 
	In this paper we are not looking at the reasons why particular ‘A’ level choices are made by a student; rather, we have concentrated on the effect of the choice of A-level subjects in obtaining a place at university, with the aim of suggesting a framework to achieve maximum aspiration-achievement match for the student. It is also necessary to consider the admission criteria universities use, their perception of ‘soft’ and ‘hard’ A-level subjects, and their view of suitability of a particular A-level subject for a chosen degree course. Most universities’ admission criteria are based not only on grades but also on the type of subjects the student has taken at A-level, which are in general categorised as ‘preferred’ and ‘not-preferred’ by the universities. The ‘preferred’ subjects tend to be subjects commonly regarded as ‘hard’ and the ‘not-preferred’ subjects tend to be those commonly regarded as ‘soft’. This may lead to the situation of a student gaining admission to a university with a lower grade in a ’preferred’ subject but not gaining admission with a higher grade in another perceived to be a ‘soft’ subject. 
	The complexity of the problem is further increased by the perception of the students about different subjects as suitable subjects for their study as well as their perception of achieving a good grade in different subjects. So, there are two strands in designing a framework that will help students choose the A-level subjects that will enable them to gain a place at their university of first choice. The first strand is concerned about establishing whether the perception of the students about a subject as ‘hard’ subject (in terms of difficulty in scoring a higher grade) is accurate or not, while taking into account the ability of the student. In doing this we have used GCSE scores as a benchmark for comparison of performances in various A-level subjects. The reason for using mean GCSE scores is that they remain the most popular baseline measure used by schools and colleges for assessing student achievement at A-level, and it is the measure used by Alis (Advanced level information system) to calculate value-added scores. The Centre for Evaluation and Monitoring (CEM) at Durham University offers Alis as an information system for schools and colleges, and it covers over a third of all A-level entries in the UK. The second aspect of our framework is what kind of differential preference different universities have with regards to grades in ‘hard’ and ‘soft’ subjects.  It can be seen that the student’s ability and their choice of A-level subjects as well as their choice of type of university are interlinked to each other and together have an influence in predicting whether a student will gain a university place at all let alone at their preferred university. 
	The two aspects mentioned are considered as two problems and modelled accordingly: the first analyses the performance of the student at A-level, and the model has two inputs, namely the ability of the student and the type of subjects chosen by the student (the two types being ‘soft’ and ‘hard’). The second will analyse the universities’ selection criteria, and this model has two attributes, namely the subjects they prefer and the grades they demand in these subjects. Needless to say, every student will have their unique parameter of ability and the choice of subjects and every course in every university will have its own parameter of preferred A-level subject requirement and the grades needed in the subjects.  The main aim of this study is to find a framework to match these models (the Student Performance model and the University Preference model).
 	This exploratory study is conducted to establish the basis of such a framework using a dataset involving 131 students aged 16-19 who took combinations of A-level Accounting, Business Studies and Economics at a large mixed sex sixth form college in East Anglia (a region in the UK) over a four-year period. It is expected that the framework suggested in this study will in future be expanded to include more attributes with multiple levels in both models. When the system development fully matures we aspire to have a framework whereby any individual candidate’s attributes, such as GCSE marks and the A-level subjects chosen, can be input to determine the likelihood of the student gaining a place on a particular degree course at a particular university.

Background to A-level studies in the UK
The A-level is a two-year course of study that students usually start immediately after they have taken their General Certificate in Secondary Education (GCSE) examinations in year 11, when they are aged 16 years. A-levels represent the first stage of post-compulsory education in the UK. British universities allocate the vast majority of places for undergraduate degrees on the basis of A-level grades achieved. Since the introduction of the Curriculum 2000 reforms, in order to achieve an A-level, students must pass Advanced Subsidiary (AS) examinations after their first year of study (year 12) and then pass A2 level examinations at the end of their second year of study (year 13). Students generally take A-levels in three or four subjects and they enjoy a fair degree of flexibility; for example, they can choose to take examinations before the end of each year, they can retake examinations, and they can decide not to continue a subject at A2 level after year 12 and instead claim the award of AS level.   
	Almost a half of all 16 year-olds in the UK choose to take A-levels (Bassett et al. 2009).  Ever since their introduction in the 1950s, the A-level has been associated with entry to higher education, and the A-level qualification is still the main route for entry to undergraduate study at university in the UK. Tomlinson (2002) identified two purposes of the A-level: first, to provide a simple means of ranking students to help admissions tutors at universities to choose between applicants, and, second, to provide students with the knowledge and skills they need in order to embark on their chosen degree course. Although A-levels have, over time, extended their role of providing a purely academic and theoretical learning to one that also develops skills and knowledge associated with specific jobs, over three quarters of students who achieve three or more A-levels go on to university (Bassett et al. 2009).
	
The context – Choosing A-level subjects
The choice of A-level subjects to study made by sixteen year olds has considerable implications for them in terms of their future eligibility and suitability for particular courses of higher education or for specific careers. The choice can be particularly difficult for students who do not have clear higher education or employment ambitions. The choice of A-level subjects has also been found to have an impact on future earnings. For example, Dolton and Vignoles (2000) found that workers with A-level Mathematics could expect a wage premium of between 7-10% over those without this qualification.
	Students can make their subject choices based on a range of factors that may include the extent to which they think they will find particular subjects interesting or enjoyable, their experiences of past study of different subjects (Garratt 1986; Ashworth and Evans 2001), their ability (Garratt 1986; Van de Werfhorst et al. 2003), the extent to which they perceive subjects to be easy or difficult and the grades that they might achieve in different subjects (Ashworth and Evans 2000) and whether the subjects are suitable for their future career aspirations (Garratt 1986). They are also likely to be influenced by the subjects that their friends/peers choose (Ashworth and Evans 2001), their perception as to whether certain subjects are more suitable for a particular gender (Whitehead 1996), their parents’ social and economic position (Van de Werfhorst et al. 2003) and the advice and guidance they receive from teachers, careers advisers and parents (Ashworth and Evans 2001). In fact, for a small minority of students, the choice of subjects to study may be made by the parents rather than by the students. 
	It may seem rational that students will be attracted to subjects that they perceive as being easier and in which they are likely to achieve higher grades, and deterred from taking subjects that they perceive as being harder and in which they are likely to achieve lower grades. This argument may go some way to explaining the significant decrease in students taking Economics since the early 1990s and the great increase in students taking Business Studies. Between 1992 and 2000, the number of students taking Economics in England fell by over 50% while the number taking Business Studies increased by over 80% (Bachan 2004). Several researchers have examined why Economics has become less popular as an A-level subject and they have come to similar conclusions (Ashworth and Evans 2000; Ashworth and Evans 2001; Bachan 2004; Bachan and Barrow 2006; Reilly and Bachan 2002).
	The decline in the number of students taking A-level Economics has been explained by the abstract and mathematical nature of the subject, students’ perception of the subject’s difficulty, students’ estimation of their future examination performance, and the lack of past study of the subject because few schools offer it at GCSE level. The situation is further deteriorated by many schools offering considerable numbers of new subjects at A-level, which include Business Studies, Communication Studies, Design & Technology, Drama & Theatre Studies, Information & Communication Technology, Media Studies, Music Technology and Sport & Physical Education.
	There has been little evidence to suggest that sixteen year olds consider in any detail the entry requirements of particular universities when making subject choices for A-levels. Teachers, careers advisers and parents may have an idea about the subjects that are necessary to study certain subjects in higher education but in many subject areas there is a lack of transparency. However, as indicated earlier, the choice of A-level subjects is crucial for gaining entry to universities of choice. Universities have refined their selection criteria in such a way that they have tightened the criteria to get suitable candidates with suitable qualifications to do their courses. This has led to some universities specifying, although informally, their preferred and non-preferred A-level subjects for the different degree programmes they offer. By 2008, only two universities, Cambridge and the London School of Economics (LSE), had actually published lists of subjects that they regard as ‘non-preferred’. The University of Cambridge’s list has twenty subjects while LSE’s has thirteen. Both lists include Accounting and Business Studies. Although the subjects included in these lists have commonly been referred to as ‘soft’ A-levels, the universities themselves have not wanted to be associated with categorising certain A-level subjects ‘soft’ and others as ‘hard’. The University of Cambridge, for example, has explained that its concern over the ‘soft’ subjects is not that they are easier than other subjects but that they are less likely to effectively prepare students with the knowledge and skills they need to take an undergraduate course at Cambridge (Parks, 2008).
	The Russell Group, which represents twenty UK research-intensive universities, issued a statement in January 2008, which went some way to clarify the view of its members regarding subject choices at A-level (Russell Group 2008). It was emphasised that no Russell Group University ‘bars’ any one individual A-level subject. It is a student’s combination of subjects (as well as the grades they achieve in each) that is important when considering their suitability to pursue a particular course in higher education (ibid.). To put it another way, it may be acceptable for students to take one ‘soft’ A-level, but they certainly should not take two if they want to go to a top UK university. 
	The considerable media coverage that resulted from the publication of the two lists of less preferred A-levels, with headlines such as, ‘Soft A-level warning for pupils’ (BBC 2008), ‘Universities in backlash against soft subjects’ (Clark 2008 – in Daily Mail) and ‘Cambridge and LSE in ‘soft’ A-levels revolt’ (Paton 2008 – in The Daily Telegraph), focused the attention of students, teachers and parents on the issue. Whilst the University of Cambridge and the LSE have appeared keen not to get involved in the debates on easy and difficult A-levels and comparability between different A-level subjects, there have been studies which concluded that some subjects are more difficult than others (Fitz-Gibbon and Vincent 1994; Newton 1997). Several researchers have agreed that Economics, for example, is more difficult than Business Studies and Accounting (Fitz-Gibbon and Vincent 1994; Alton and Pearson 1996; Dearing 1996; Ashworth and Evans 2000; Reilly and Bachan 2002; Bachan 2004; Coe et al. 2008).
	Reaffirming the same sentiment, a report published by the Qualifications and Curriculum Authority (QCA) stated that in some subjects, such as Sociology, students might receive too much credit in examinations by writing common sense responses and writing uncritically from their own experiences (QCA 2008). However, QCA concluded that these subjects were not less demanding than those in which students had to demonstrate a great depth of detailed knowledge and memory recall because students still had to contextualise their judgements in appropriate theory (ibid.).
	Most of the studies that have examined A-level subject comparability obtained large samples, using Alis data (from the CEM Centre at Durham University) or medium-sized samples using data obtained from a range of educational institutions. Few of these studies, however, have addressed the wide range of factors that might impact upon student choice of subjects. These include teaching quality, teaching environment, resourcing of courses, type of educational institution, socio-economic background of students and levels of student motivation in different subjects. This situation makes it more demanding for students to choose the right subjects at A-level, which will enable them to go to their first choice universities. Here, we attempt to devise a framework that can help students make suitable choices given their abilities and aspirations. Although we have experimented with only a simple model as an exploratory study, the framework has the potential to accommodate further intricacy in the student decision-making process. 
	In order to build the initial student performance model discussed earlier, we needed to know how the same student performs in different A-level subjects. However, due to the difficulty in obtaining individual’s marks, constrained by the Data Protection Act as well as non-accessibility of relevant data, we have compared independent samples of the GSCE and A-level marks of the same cohorts of students. By using a sample available for the same cohorts of students who took the same combinations of subjects among Economics, Business Studies and Accounting we have increased the validity of the model. This also enabled us to establish ability performance relationships in each of the three subjects compared to another of these subjects. As previous studies have rarely considered individual students who took pairs of subjects that included Economics, Business Studies and Accounting, this study gives a unique insight into how a students’ performance varies in different subjects.  Reilly and Bachan (2002) considered a set of students that had taken both Economics and Business Studies, but it should be noted that the sample size was rather small (n = 87).

Methodology
The performance - preference model
As already mentioned, there are two aspects that influence students achieving, or not achieving, a place at their university of choice. The first is the student’s performance, which is modelled in the next sub-section. The second aspect is university preference, which is modelled in the subsequent sub-section. In the third sub-section, these models are merged to create a framework that matches student performance and university preference to inform subject choices at A-level.

The student performance model
The student model is developed having in the background the factors considered by students when making A-level subject choices. The study involved 131 students aged 16-19 years, who took combinations of A-level Accounting, Business Studies and Economics at a large mixed sex sixth form college in the UK over a four-year period. The inputs for this student model are the ability of students in terms of their mean GCSE grades and the subjects they choose to study at A-level whereas the output is the possible grade achieved in each subject. As one can imagine, there is a possibility for a wide range of scenarios. To start with, as an initial model, two levels of ability and two levels of subject, namely ‘hard’ and ‘soft’ are considered. The model could easily be adapted to incorporate more levels in each of the two attributes: ability and types of subjects ultimately achieving a situation where every student is being considered uniquely. The aim of the model is to assess whether the ability level and the type of subjects chosen had an impact on the students’ performance.  Employing statistical techniques, details of which are given in the following section, the study found that students who took Business Studies and either Economics or Accounting nearly always achieved the same or a higher grade in Business Studies. 
	With this background, the study further investigated the link between a student’s ability at GCSE level and their capability of achieving high grades in different A-level subjects. By employing statistical techniques the study found that there is a positive correlation between the ability of the students and their capability to achieve higher grades in both ‘hard’ and ‘soft’ A-level subjects (again, details of which are given in the next section). However, low ability students, who took one ‘hard’ subject and one ‘soft’ subject, were, on average, likely to achieve a C grade in the ‘hard’ subject but a B grade in the ‘soft’ subject. Based on these results, a typical expected performance in a particular subject for a particular student with specified ability could be hypothesised. This exercise is repeated for all the combinations of ability and the type of subjects.  Table 1 shows a model with two levels across the attributes. 

Table 1.   The student performance model.







The university preference model





Table 2.   The university preference model.






aAs ‘soft’ subjects are likely to be non-preferred at research universities, many students will be rejected and the high grade they achieve becomes irrelevant in gaining admission.


The framework for performance and preference match
Once both the above models have been established, a student model and a university preference model can be matched by the ‘grades achievable by the student’ and the ‘grades’ required by the university, which are given in the last column of the tables above representing the respective models. These models are currently dealing with only two levels in each attribute so the full power of the framework might not be apparent, but as mentioned earlier more levels can easily be introduced in each attribute of both sub-models to allow a finer match between students and universities.  For example, a student who can achieve a B grade in a ‘hard’ subject can find the university that requires such a grade to offer a place to the student. The credibility of such a framework depends on the validity and accuracy of the prediction of the achievable grades in the student performance model and grades required by the university preference model respectively. 

Analysis and development the framework
First, we provide a template that could be used to find the grades that are achievable in different subjects by students with different ability levels. The procedure adopted here is to first establish the relative difficulty in scoring high marks in different subjects in the given subject set in order to categorise the subjects. Then, by establishing the relationship between the ability level and performance in these different categories of the subjects a prediction of grade achievable by the student could be made. The following section deals with finding relative difficulty in scoring high marks in different subjects and the subsequent section will deal with the ability performance relationship.

Relative difficulty of different subjects
Table 3 shows the mean GCSE scores on entry and the mean A-level grades achieved by students in each annual cohort over the four-year period. Whilst the outcomes of this study may or may not validate the outcomes of previous studies, this paper is not specifically concerned with the theoretical concepts of hard or easy subjects or comparability between subjects; rather it is concerned with simply comparing the likely grades that may be achieved in different A-level subjects by an individual student given their mean GCSE score. The extent to which these results are determined by other factors, such as individual motivation and interest in a subject and the socio-economic background of students, are considered in the context of how students can be guided to select the ‘right’ subjects.
	The first step in establishing a student performance model is establishing the comparative performance in different subjects by the same cohort of students and by doing that assigning ‘a rank of difficulty’ for each subject. The results of this comparison between various subjects are discussed below. As indicated earlier, only three subjects are considered in this analysis, namely Economics, Business Studies and Accounting. These subjects were chosen because they are from the same field and share certain similarities in terms of content and skills required by students, but based on the non-preferred lists of Cambridge and LSE, Accounting and Business Studies are considered ‘soft’ whilst Economics is considered ‘hard’.

Table 3.   Mean GSCE scores on entry and mean A-level grades achieved by students taking pairs of subjects.
	2006	2007	2008	2009
Economics and Business Studies (n = 31)   Mean GCSE score   Economics mean A-level grade   Business Studies mean A-level grade	5.583.203.60	6.103.634.88	5.973.334.00	5.803.333.78
Economics and Accounting (n = 53)   Mean GCSE score   Economics mean A-level grade   Accounting mean A-level grade	6.334.224.11	6.303.674.25	6.063.813.81	6.244.194.19
Accounting and Business Studies (n = 47)   Mean GCSE score   Accounting mean A-level grade   Business Studies mean A-level grade	6.082.793.43	5.673.404.10	5.903.804.00	5.723.313.77
Note: Grades were converted into numerical scores using the following methods:
Mean CGSE score on entry: A* = 8, A = 7, B = 6, C = 5, D = 4, E = 3, F = 2, G = 1
Mean A-level grade: A =5, B = 4, C = 3, D = 2, E = 1 


	Table 4 summarises the median grade achieved in each subject of a pair, its standard deviation and the ranks achieved from the Wilcoxon Signed Ranks Test. It can be seen that each year the average student who studied Economics and Business Studies achieved the same or a higher grade in Business Studies. In fact, Table 4 shows that of the 31 students who took this pair of subjects over the four-year period examined in this study, only one student achieved a higher grade in Economics than Business Studies (Wilcoxon Test, Z = -3.841, p < .001). The null hypothesis that students taking Economics and Business Studies achieve the same median grade in each can, therefore, be rejected. The strength in the relationship between grades in Economics and Business Studies was found to be relatively strong (r = .690). The pattern of results for students taking Economics and Accounting was found to be less consistent (Wilcoxon Test, Z = -0.836, p = .403). The null hypothesis that students taking Economics and Accounting achieved the same median grade in each could not, therefore, be rejected.
	Table 4 shows that of the students who took Accounting and Business Studies, the average student achieved the same or a higher grade in Business Studies in each year. Of the 47 students who took this subject pair over the four-year period, only three students achieved a higher grade in Accounting (Wilcoxon Test, Z = -3.630, p < .001, r = .529). The null hypothesis that students who take Accounting and Business Studies achieve the same median grade can be rejected. It would appear from these results that if Business Studies was to be described as an ‘easier’ subject, then Accounting should fall into the ‘harder’ category with Economics. 
	We had the opportunity to assess how soft the Business Studies option is by examining the effect on student performance when students received reduced teaching time. If Business Studies was a lot softer than Economics, then we might expect the grades achieved in each subject to not differ significantly even when students received less teaching in Business Studies than Economics.  In this college, students taking Economics at A-level are given the opportunity of also taking Business Studies as a one-year accelerated course in year 13. Over the four-year period, of the 129 students taking this ‘double option’, 56 achieved a higher grade in Economics and 15 a higher grade in Business Studies (Wilcoxon Test, Z = -4.903, p < .001, r = .432). These results imply that Business Studies is not so ‘soft’ that it can be passed with a high grade by students who might have relied considerably on their general intelligence and common sense rather than following a structured programme of learning. It should be noted that these ‘double option’ students received only one sixth of the student-teacher contact time in Business Studies that they received in Economics (2 periods a week for one year compared to six periods a week for two years). This would seem to suggest that students are only likely to achieve a higher grade in Business Studies than Economics when they receive a similar amount of teaching time in each. It should also be noted that many students taking the ‘double option’ might not have been fully focused on the Business Studies course, as it was less likely to be one of the subjects they needed to fulfil offers for places at universities.

Table 4.   Median A-level grades achieved, standard deviations and ranks.
	MedianA-level grade	SD	n	Negative ranks	Mean rank	Positive ranks	Mean rank	Ties
Economics and Business Studies   Economics   Business Studies	3.394.10	1.091.02	31	1a	8.50	19b	10.61	11
Economics and One Yr Business Studies   Economics   Business Studies	4.213.81	0.780.99	129	56a	36.98	15b	32.33	58
Economics and Accounting   Economics   Accounting	3.964.08	0.920.98	53	11c	15.32	17d	13.97	25
Accounting and Business Studies   Accounting   Business Studies	3.283.79	1.080.95	47	3e	16.00	24f	13.75	20
Note: a Bus < Econ, b Bus > Econ, c Acc < Econ, d Acc > Econ, e Bus < Acc, f Bus > Acc


	We also investigated whether a candidate’s sex has an impact on their performance. There is a general perception of Economics as a hard subject, which is not liked particularly by females (Ashworth and Evans 2000). Of the three subjects being considered in this study, Economics attracts the smallest proportion of female candidates across the UK (DCSF 2009). Ashworth and Evans (2000) state that the perceived abstract and/or mathematical nature of economics is off-putting particularly to girls, while Bachan and Barrow (2006) found that females are more likely to believe that they will not find the subject interesting and enjoyable. A comparison is made between male and female achievement in Accounting, Business Studies and Economics over the four-year period of this study. In spite of the perception of females not liking Economics, they out-performed the males. In fact, it was found that the females outperformed the males in both Economics (Mann-Whitney U = 4929.50, Z = -1.499, p = .134) and Business Studies (Mann-Whitney U = 17276.00, Z = -1.808, p = .071), although they started both subjects with higher mean GCSE scores. 
		
Ability - Performance relationship
In order to establish how the ability of the student affects their performance in different subjects we split the different cohorts of students into two categories: (i) high ability and (ii) low ability. Students with a mean GCSE score of 6.0 or above were categorised as ‘high ability’; students with a mean GCSE score of 5.9 or below were categorised as ‘low ability’. Table 5 shows the mean GCSE scores on entry and the mean A-level grades achieved by students of high and low ability. It can be seen that there is a correlation between ability level, based on GCSE grades, and A-level grades achieved in both ‘soft’ and ‘hard’ subjects. On average, students will achieve a higher grade taking Business Studies rather than Economics or Accounting. This finding suggests that Accounting should be classified as a ‘hard’ subject rather than as a ‘soft’ subject. 

Table 5.   Mean GSCE scores on entry and mean A-level grades achieved by students of high and low ability.
	High ability	Low ability
Economics and Business Studies (n = 31)   Mean GCSE score   Economics mean A-level grade   Business Studies mean A-level grade	6.494.084.83	5.512.953.63
Economics and Accounting (n = 53)   Mean GCSE score   Economics mean A-level grade   Accounting mean A-level grade	6.484.214.26	5.543.133.60
Accounting and Business Studies (n = 47)   Mean GCSE score   Accounting mean A-level grade   Business Studies mean A-level grade	6.583.804.25	5.322.893.44
Notes: 
1.	High ability students have a mean GCSE score of 6.0 or above; low ability students have a mean GSCE score of 5.9 or below.
2.	Grades were converted into numerical scores using the following methods:
Mean CGSE score on entry: A* = 8, A = 7, B = 6, C = 5, D = 4, E = 3, F = 2, G = 1
Mean A-level grade: A =5, B = 4, C = 3, D = 2, E = 1 

	Most UK research universities require only A and B grades at A-level (and since 2010, also the newly introduced A* grade). This implies that high ability students who want to go to a research university should choose to study ‘hard’ subjects, as research universities prefer these subjects and the student has the ability to achieve the required grades. However, it can be seen from Table 5 that low ability students cannot expect to achieve more than a C grade in Economics, suggesting that choosing this subject will preclude them from securing a place at a research university. The more sensible option for low ability students would be to choose Business Studies and apply to a research university that is less likely to regard it as a non-preferred subject with the expectation that they will achieve a B grade. Alternatively, low ability students might be content with a place at a teaching university that will only demand moderate A-level grades. 

Discussion and conclusions
The A-level subjects taken by sixth formers can have a significant impact on the remainder of their lives. Taking or not taking a particular subject, or combination of subjects, can make it impossible for students to take particular degree courses, or even courses of training for employment. Students who want to go to a higher ranked UK university should definitely not take two or more A-levels that may be regarded as ‘soft’. Taking even one ‘soft’ A-level could drastically reduce the chances of a student getting into their first choice university. 
Students need to be aware of these facts when they are making their subject choices; they need professional advice and guidance, and this will require teachers, careers advisers and parents to have an improved knowledge and understanding of the situation. Teachers should offer advice and guidance to students that are in the best interests of the students. Schools must resist the temptation of pushing students towards ‘soft’ subjects merely to improve their own sets of examination results and their positions in school league tables.
	This study supports previous research that has concluded that some A-level subjects are easier than others (Fitz-Gibbon and Vincent 1994; Alton and Pearson 1996; Dearing 1996; Ashworth and Evans 2000; Reilly and Bachan 2002; Bachan 2004; Coe et al. 2008). It might be appropriate for some lower ability students to consider the easiness or difficulty of different subjects, with the view to taking the easier ones, especially if it was likely that they would struggle with harder subjects and then end up dropping or failing them. Many of these students would want to enter employment after A-levels, but even if they wanted to progress onto higher education, they are unlikely to be interested in applying to the higher ranked research universities.
	Students in independent and selective grammar schools are more likely to study Economics than Business Studies or Accounting; many of these schools do not even offer Business Studies or Accounting. When these subjects are offered, it is often only to meet the perceived needs of less academic or less able pupils. In England, more students take Drama/Theatre Studies and Sociology at A-level than Economics, yet in 2007, the University of Nottingham admitted more than three times as many students with Economics than either Drama/Theatre Studies or Sociology (Fazackerley and Chant 2008). In the same year, the University of Oxford accepted more students with an A-level in Latin than Business Studies, Law, Psychology and Sociology combined (ibid.). Evidence such as this would seem to support the view that independent and grammar schools that steer students towards Economics rather than Business Studies and Accounting are serving them well if those students aspire to study at the UK’s top research universities.
	Conversely, it could be argued that non-selective state schools that allow, or even encourage, students to take ‘soft’ A-levels are limiting their future choices of higher education and employment. Students are often left in a dilemma: to take the more interesting, easier subjects in which they could achieve higher grades, or take the less interesting, harder subjects in which they could achieve lower grades. The decision can become even more difficult if a student wants to study a ‘soft’ subject because they are genuinely interested in its content. The examination results achieved in schools are used to create league tables. If students who take ‘soft’ A-levels achieve higher grades, then there is an incentive for teachers to encourage students to take the ‘soft’ subjects.
	Given the considerable media coverage about ‘soft’ A-levels during the last three years and increased competition for places in higher education, it was perhaps not surprising that in 2009 there was a sudden significant increase in examination entries in harder subjects such as Mathematics and Physics. The number of students taking Economics, for example, increased by 13% between 2008 and 2009 (Shepherd 2009). The OCR awarding body explained the increase in students taking ‘hard’ subjects by claiming that young people are increasingly realising that the choices they make impact on their future job and university opportunities and that they are responding to this (ibid.). 
	Students should be encouraged to make A-level subject choices only when they are in possession of all the relevant and necessary facts. By possessing full and accurate information about the implications of their decisions, students will be able to make better decisions that they will be less likely to regret in future. Universities could improve the situation by being more transparent about their requirements and preferences, and parents, teachers and careers advisers must also ensure that they educate themselves so that they can give appropriate advice and guidance to students.
	Importantly, this study has explained and emphasised the fact that the higher the grades in ‘hard’ A-level subjects achieved by a student the higher the chance of the student securing a place at a top university. By corollary, a less able student taking ‘hard’ subjects hoping to go to a top university is prone to failure of achieving their aspiration. A highly able student taking ‘soft’ subjects may also miss their choice of university. Hence, a framework is suggested to help students, parents and advisors in choosing A-level subjects based on the ability of students (measured by GSCE marks) and the category of universities of their choice. We have used a comparatively small sample in this exploratory study to support our hypotheses, with the assumption that there will in the near future arise an opportunity to do a nationwide study to firm up the findings and to develop a more comprehensive framework which has more levels of detail for all attributes in the sub-models. 

Addendum: The Browne Report
After we had developed our framework for helping students choose the ‘right’ subjects, and whilst this paper was in review, the Browne Review was published (Browne 2010). We now consider the possible impacts of Browne’s proposals on our framework. The Browne Report summarises the findings of an independent review of higher education funding and student finance in England.
	In our paper, we argued that students need professional advice and guidance in order to provide them with the necessary information to make the right A-level subject choices. Browne clearly shares our view; his report recognises that students need access to high quality information, advice and guidance in order to make the best choices (Browne 2010, p. 29). The report proposes that every school will be required to make individualised careers advice available to its students, delivered by certified professionals who are well informed, and who benefit from continued training and professional development (ibid., p. 28).
	Whilst our framework focuses only on student performance and university preferences, the Browne Report introduces two new dimensions that are likely to influence students’ subject choices in future, namely student finance and tuition fees. The government proposes to set a budget each year for the total amount of student finance available, and in order to match supply and demand for student finance, a minimum entry standard will be set annually, based on the current tariff system of the Universities & Colleges Admissions Service (UCAS) (Browne 2010, p. 33). Using this tariff, students achieve points according to their A-level grades, where A* = 140 points, A = 120 points, B = 100 points, C = 80 points, etc. Students who do not achieve the minimum tariff entry standard set in any year will not be entitled to student finance in that year. 
	Our framework suggested that low ability students should choose ‘soft’ subjects and/or aim to achieve a place at a teaching university, as they are unlikely to achieve the grades required by research universities in ‘hard’ subjects. As the proposed system for an annual minimum entry standard does not distinguish between achievements in different A-level subjects, the strategy for low ability students will remain the same: to choose ‘soft’ subjects, so that they can achieve the required A-level grades to obtain both a university place and student finance. Without finance, many students will be unable to take up their offers of places in higher education.
	The Browne Report lifted the cap on undergraduate tuition fees. Tuition fees will in future vary in both different subjects and different institutions. It is likely that students will increasingly consider the cost of tuition when making subject choices. Browne recognises that students may be deterred from taking high cost programmes in areas that are economically and socially important to the country, such as medicine, science and engineering, and to avoid the problem of students choosing cheaper courses it is proposed that high cost programmes will receive more public investment (Browne 2010, p. 25).
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